Adenosine potentiates the inhibitory effects of calcium channel antagonists on human platelet aggregation induced by thromboxane A2 or U46619.
Calcium channel antagonists inhibit platelet function in vitro and ex vivo, but the mechanism responsible has not been clearly defined. The concentrations of these agents required to inhibit platelet aggregation in vitro are several fold higher than those attained in vivo. Adenosine, a known inhibitor of platelet function, is produced in large quantities in ischemic myocardium. In order to test the hypothesis that adenosine may potentiate the platelet-inhibitory effects of calcium channel antagonists, we studied the effect of adenosine plus nifedipine, verapamil or diltiazem on human platelet aggregation induced by thromboxane A2 or the stable endoperoxide/thromboxane A2 mimic, U46619 +/- epinephrine. Adenosine, in concentrations achieved in the plasma during myocardial ischemia (0.01-0.1 microM), enhanced the inhibitory effects of nifedipine, verapamil and diltiazem on platelet aggregation 5-100 fold. The same concentrations of adenosine alone did not inhibit platelet aggregation. In the presence of non-inhibitory concentrations of adenosine, nifedipine, in concentrations approaching those attained in vivo following standard therapeutic doses (as low as 0.29 microM), significantly inhibited thromboxane A2-induced platelet aggregation. Therefore, adenosine potentiates the in vitro inhibitory effects of calcium channel antagonists on platelet aggregation induced by thromboxane A2 or thromboxane A2 plus epinephrine. These results suggest that adenosine production by ischemic myocardium may augment the inhibitory effect of calcium channel antagonists on platelets.